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ABSTRAK 
Telah disintesis komposit dari limbah polipropilena (recycled 
polypropylene, rPP) dengan bahan pengisi penguat serat kenaf (kenaf fiber, KF) 
dan bahan pengisi penghambat nyala lempung haloisit (Hall) dengan penambahan 
pemplastis limbah karet alam (recycled natural rubber, rNR).Komposit diproses 
dengan metode larutan secara reaktif menggunakan senyawa penggandeng 
polipropilena-asam akrilat (PP-AA) dan agen pengikat silang divynil benzene 
(DVB). Konsentrasi bahan pemplastis rNR divariasi 0%, 1%, 3%, 5%, dan 7% 
b/b. Kondisi optimum komposit diperoleh dengan penambahan rNR sebesar 3% 
(b/b). Pada pembuatan komposit rPP/rNR/DVB/PP-AA/KF/Hall, untuk 
mengetahui interaksi kimia antara material dilakukan karakterisasi inframerah 
(FTIR) terhadap komposit. Pengujian sifat mekanik berupa kekuatan bending dan  
ketahanan nyala berupa time to ignition (TTI) berdasarkan prosedur ASTM D790 
dan ASTM D635. Hasil dari pengujian bending menunjukkan bahwa pengaruh 
penambahan rNR ke dalam komposit meningkatkan nilai defleksi dan 
menurunkan elastisitas bending. Komposit rPP/3% rNR/DVB/PP-AA/KF/Hall 
mengalami peningkatan kekuatan bending (flexural strength, FS) dan ketahanan 
nyala TTI sebesar 25,4% dan 0,04%  dibandingkan komposit tanpa penambahan 
rNR. Penambahan pemplastis hingga kondisi optimum (rNR 3%) meningkatkan 
sifat mekanik dan ketahanan nyala komposit. 
 
Kata kunci: limbah polipropilena, limbah karet alam, serat kenaf, haloisit, 
defleksi, kekuatan bending, time to ignition 
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ABSTRACT 
Composites of waste polypropylene (recycled polypropylene, rPP) had 
been synthesized using kenaf fiber (KF) as reinforcement and halloysite (Hall) as 
a flame retardant with the addition of recycled natural rubber (rNR) as a 
plasticizer. The composites were processed by a reactive solution method using 
polypropylene-acrylic acid (PP-AA) coupling agent and divynil benzene (DVB) 
crosslinker. The rNR plasticizer concentration was varied 0%, 1%, 3%, 5%, and 
7% (w/w). The optimum condition of the composites was obtained by the addition 
of 3% (w/w) of rNR plastisizer. In order to investigate the interaction between raw 
materials, composites rPP/rNR/DVB/PP-AA/KF/Hall have been characterized by 
an infrared spectrophotometer (FTIR). Flexural strength of the composites based 
on ASTM D790 and time to ignition (TTI) of composites according to ASTM 
D635 were measured. The results of the flexural strength tests showed that the 
deflection of the composites increased in addition of rNR, and the bending 
elasticity decreased. Composite rPP/3% rNR/DVB/PP-AA/KF/Hall that compared 
to the composite without rNR has increased flexural strength (FS) and 
inflammability TTI to 25,4% and 0,04%, respectively. The addition of plasticizer 
to optimum condition (3% rNR) increased the mechanical properties and flame 
resistance of composite. 
 
Keyword: recycled polypropylene, recycled natural rubber, kenaf fiber, 
halloysite, deflection, flexural strength, time to ignition 
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MOTTO 
 
 
“... Allah akan meninggikan orang-orang yang beriman diantaramu dan orang-
orang yang diberi ilmu pengetahuan beberapa derajat. Dan Allah mengetahui 
apa yang kamu kerjakan.” 
(Q.S. Al-Mujaadilah [58] : 11) 
 
 
 
“Bersikaplah kukuh seperti batu karang yang tidak putus-putusnya dipukul 
ombak. Ia tidak saja tetap berdiri kukuh, bahkan ia menenteramkan amarah 
ombak dan gelombang itu.” 
(Jalinus At-Thabib) 
 
 
“Boleh jadi kamu membenci sesuatu, padahal ia amat baik bagi kamu. Dan boleh 
jadi kamu mencintai sesuatu, padahal ia amat buruk bagi kamu. Allah Maha 
mengetahui sedangkan kamu tidak mengetahui.” 
(Q.S. Al-Baqarah [2] : 216) 
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